
African monkeys of the species Rhesus were used.
Experiment 1.—July 15, 1909. Female Rhesus.
Anesthesia.—Ether.
Operation.—After the most careful preparation a temporal

flap incision was made as in Figure 1 down to the hone, which
was opened by trephine and Gigli-saw and broken on the side
of the flap. There was no injury to the longitudinal sinus.
Flap replaced. Very little ether was needed. Extremities tied
and dressing applied.

Postoperative History.—Second day after operation the
other monkeys, reaching through from the next cage, tore off
the dressing, pulling out a few stitches on the anterior limb
of the incision. Wound otherwise perfect. Xo edema. Later,
in healing, the wound separated where the stitches were torn
mit. and as it refused to granulate over it was sutured and
healed with primary union. Except for some slight sluggish¬
ness the first few days after the operation, the monkey ap¬
peared as well as usual. December 15. the animal was used
for other experimental work and died two days later.

Post-mortem.—Prof. A. J. Karlson, who performed the
autopsy, found that the flap had united firmly. There were no

sequestrai, and no durai adhesions.

Fig. 4.—Photograph showing wide extent of flap.

Experiment 2.—July 24, 1009. Male Rhesus.
 neathesia.—Ether.
Operai ion.—hi this case we used the frontal flap (Fig. 3).

Technic as in the previous case. No injury to sinuses. Very
little anesthesia needed.

Postoperative History.—Wound healed with primary union.
Animal shows no untoward symptoms from the operation.

Experiment 3.—August 16, 100!). Female Rhesus.
.1 nesthesia.—Ether.
Operation.—Occipital flap; no injury to sinuses. Very little

anesthesia used.
Postoperative History.—Wound healed with primary union.

Died five weeks after operation from pulmonary and intestinal
tuberculosis.

Post-mortem.—Bone flap was healing nicely; no sequestra'
and no durai adhesions.

The experiments are few but sufficient to demonstrate
that large crania] flaps may be made successfully in
monkeys and probably also in man.

These animals are very easily kept under anesthesia,
and take very little ether.

In buying monkeys let the seller guarantee the health
of the animal, as many have pulmonary tuberculosis.

GUTTA-PERCHA TISSUE IN SURGERY
JACOB FRANK, M.D.

Surgeon to the Columbus and the Michael lieese Hospitals
CHICAGO

Having observed that the men in general practice
with whom I come in contact are for the most part
unfamiliar with the use of gutta-percha tissue in sur¬

gery, I felt that it might be worth while to call attention
to this agent.

This unfamiliarity is explained by the fact that prac¬
tically nothing is said about gutta-percha tissue in text¬
books of surgery, and that past and current medical
literature presents the same dearth of information on
the subject.

In order that the experience of others might be
included in this presentation, inquiries as to its uses
were sent to a number of men prominent in surgical

Fig. 1.—A, method of wrapping rubber tube with gutta-percha
fissile and gauze : B, same completed for gall-bladder drain, showing
interrupted catgut sutures ; C, simple laminated drain gutta-percha
tissue and gauze.

work, in the United States, Canada and England.
Forty-nine replied. Of this number, twenty-six make
use of it in various ways and find it satisfactory. One
considers it inferior to oiled silk because of its imper¬
vious quality. One believes it insanitary because it
cannot be boiled. Four employ it only for cigarette
drains. Sixteen, or one-third of those replying, state
that they have had no experience with it and can give
no information concerning its uses.

In the few instances in which mention is made of
gutta-percha, it is spoken of as rubber tissue, which is
misleading to many, as gutta-percha and rubber are sub¬
stances of different nature and possess entirely different
qualities.

Gutta-percha is unique, in that it is available for more

uses than any other one material required by the surgeon
for the repair and preservation of body tissue. If the
direction of the fibers be followed, gutta-percha tissue-
will tear in a straight line without the use of scissors.
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To wash gutta-percha tissue, hot water must not be used.
It is a well-established principle in surgery that repair

of tissue is fostered by protective agents, in proportion
as such agents are free from chemical or traumatic
influences. Of the several articles available for drain¬
age and protection of adjacent structures, gutta-percha

Fig. 2.— . simple cigarette drain :  >. ß* rapie cigarette drain, ganze
projecting, used for tampon and drain : 0. gutta-percha tissue spiral
drain: D. simple cigarette partly opened, showing structure of A;
E, partly opened showing structure of B.

Fig. 3.—Gutta-percha tissue spiral as drain in pouch of Douglas.

i issue, because of its possession of these properties, is a
valuable aid in surgical work. The non-irritating quali¬
ties of gutta-percha tissue attracted my attention, and
induced me to use it in divers ways, that after a wide

experience, have convinced me of its utility in many
fields, of its value to the surgeon and the assurance of
desired results.

Gutta-percha is a vegetable product, derived from the
inner bark and leaves of a tree that was formerly sup¬
posed to be limited in its distribution to a territory
extending from 92 to 119 degrees east longitude, and
from 6 north to 6 south latitude. In 1903 the United
States government commissioned Dr. L. Sherman
Pennoyer, Jr., to make some investigations regarding

Fig. 4.—Cigarette drain made with gauze extension, in pouch of
Douglas.

Fig. .">.—M, Mikulicz drain ; G. gauze strips : G  , gutta-perchatissue spirals.

guita-percha. Dr. Pennoyer learned that gutta-percha
was found also in the Philippines, Celebes, Java and the
northern half of the Malay Peninsula.

A great deal of confusion and financial loss has
occurred in commerce because of the mistake of consid¬
ering gutta-percha and rubber identical substance-.
While there are points of similarity between them, the
difference is such that they are not available for the same
uses. Of the points of difference it may be noted that
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the one is elastic, the other plastic ; that rubber can be
vulcanized, but gutta percha is refractory to such treat¬
ment.

Gutta-percha was first brought to Europe in 1656 byJohn Tradescant, traveler, scientist and naturalist, who
was head gardener to Charles I. Tradescant called it
"mazer wood" and, although it attracted some attention

Fig. 6.—Plan of moist or dry occlusive dressing; ends open, show¬
ing arrangement.

Fig. 7.—A, cotton, gutta-percha tissue and gauze, sealed with
collodion, to protect abdominal incision ; B, pad for isolating infected
wound.

as a curiosity, it was not considered an article of prac¬
tical value.

Almost two hundred years elapsed before gutta-percha
was again brought to the notice of western civilization,
when it was given a prominence that was not susta in im 1
by subsequent experience.

In 1832 there was stationed at Singapore, as English
resident physician, Dr. William Montgomery, an observ¬
ing man, who noticed that the natives used gutta-perchafor whips and handles of tools. Discovering that immer¬
sion in hot water rendered it susceptible to being molded
into different shapes which were retained on cooling, he

Fig. 8.—Gntta-percha tissu? strips used for protecting Thierse h
grafts, one strip turned bacfc to show graft.

Fig. 9.—Perforated gutta-percha tissue for protection of sur¬
face, after removal of Thiersch grafts for burns and denuded sur¬
faces

Fig. 10.—Gutta-percha tissue used for pattern in plastic surgery.

conceived the idea of making surgical appliances that
might take the place of those made of caoutchouc, which
tended to become soft and useless in the warm climate of
Singapore. In 1813 Dr. Montgomery reported the
results of his experiments with gutta-percha to the Medi-
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cal Board of Calcutta, sending three bougies which he
had made by rolling the warm gutta-percha on the table
with his hands.

That Dr. Montgomery was a prudent man is evi¬
denced by a portion of his letter to the Calcutta board,
in which he says : "I have not been able to get the
flowers or fruit of the tree producing this gutta; the
situation from whence the specimens I have obtained
were produced is about six miles from the town, of
Singapore, at a place much infested by tigers, and to
which it is necessary to proceed on foot^ So it would
be a venture of some risk to proceed to the spot on foot."
With seemingly no idea of being humorous, the doctor
continues that he has offered a reward which he hopes
will tempt some one to face the tigers. A similar report
was sent to London, and Montgomery was awarded a

gold medal by the Royal Society of Arts for his con¬
tribution to science.

The tree attains a height of one hundred feet, and
from the point of view of the natives was of not much
value until it had reached an age of thirty years. Their
method of collecting the gutta-percha was an extremely
extravagant one and threatened the extinction of the
species. The native method was to fell the tree, quickly
cut away the branches, and make a series of lateral exca¬

vations in the uppermost surface of the fallen trunk,
into which seeped the milky exúdate, which, when it
had hardened, was scraped out and carried to the mar¬

ket. Both the English and Dutch governments enacted
laws that aimed to stop so wasteful a method, but it was
not. possible to exercise much control over the native
population, so that as a result of their primitive methods
some of the varieties became almost extinct.

A method of incising the bark of the standing tree
was finally devised, which proved successful, and did not
injure the tree. Later it was found that the leaves were

profitably productive when properly treated. It
remained for the United States Commission, under the
supervision of Dr. Pennoyer, however, to devise a
method of recovering the gutta-percha by means of hot
gasoline, which has proven a success.

At the time of Dr. Montgomery's introduction of
gutta-percha, efforts were being made to find some¬

thing that would be of sufficient protection to sub¬
marine cables to render them practicable for prolonged
use. In 1847 Werner von Siemens, a German, experi¬
mented with gutta-percha and found it to be the much-
sought-for substance, water and the high pressure of the
deep sea improving its insulating and lasting qualities.

In 1846 Alexander Cabriol took out several patents on
articles made of gutta-percha for surgical uses. In
1849 a committee composed of Chevalier, Poiseuille and
Robert presented a report on gutta-percha surgical
instruments to the Academy of Medicine, Paris. Here
we find the first mention of gutta-percha tissue, which
was termed "laminated sheets," in which Cabriol had
ingeniously incorporated various metallic powders. The
committee called attention to the resistance offered by-
gutta-percha to chemical agents, and the fact of its not
being affected by prolonged contact with irritant or

putrescent liquids of the human body, such as urine,
fecal matter, vaginal discharges, etc.

In 1856 Dr. A. Manoury,1 surgeon to the Chartres
Hospital, published an article explaining the use of
plates of gutta-percha, 1 mm. thick, incorporated with
iron filings, which he used for covering old ulcers, dis-

1. Manoury, A. : Bull. Gen. de th\l=e'\rap.,1856, xxx, 29-32.

charging Avounds and sores of the sacral regions in
heavy fevers.

In 1872 Dr. A. Cousin2 reports a new method of
making -occlusive dressings. "A surface of the skin
being required to recover, I cut a piece of gutta-percha
leaf, of à size double or treble this surface; the edge of
this is wetted for 1 or 2 cm. with chloroform and is
applied immediately to the skin; adherence is made
with great energy at all the points touched by chloro¬
form, and with such perfection that the least irregulari¬
ties on the skin are molded with remarkable fidelity in
the thickness of the impermeable stuff. The gutta-
percha is reduced by lamination into leaves as thin as
waxed silk."

Gutta-percha was used extensively for splints, and
many papers describing its uses were written by Euro¬
pean and American surgeons. One of the most interest¬
ing papers I found was read by Carey of Dayton, Ohio,
before the Montgomery County Medical Society in 1851.
As a splint material it was superseded by plaster of
Paris and other appliances, and with this change its
mention in medical writings almost entirely disap¬
peared.

Gutta-percha tissue possesses certain advantages over
oiled silk, in that it is free from odor, is more pliable
and is not disintegrated by body temperature and moist¬
ure. The point made by one surgeon, that in case of a

suppurating wound it confines the purulent exúdate too
closely to the dressing, is untenable, as saturation of a

dressing terminates its usefulness and indicates a

change. This means more work for the caretaker, but
likewise means better surgery. Replying to the state¬
ment that it is insanitary because it cannot be boiled, it
will be shown that gutta-percha tissue can be simply
and readily sterilized.

One of the most common uses to which gutta-percha
tissue lends itself is in the application of both the dry
and moist occlusive dressing.

When it was understood that a poultice possessed no

drawing powers other than capillary attraction, there
remained no excuse for its employment, if a substitute
could be found that would combine its heat-and-moist-
ure-retaining qualities. Because of its impermeability
to water and its poor heat-conducting property, this
tissue, placed over hot moist gauze, makes complete the
clean and simple substitute for the troublesome poul¬
tice.

The dry occlusive dressing, consisting of gutta-perchatissue applied over either dry cotton or gauze, possesses
to a slighter degree the same properties as the moist
occlusive dressing.

In dealing writh an arthritis or a cellulitis, which is
free from pus, hot or cold moist gauze is applied and
covered with gutta-percha tissue. Over this one or more

layers of cotton, and, for keeping in place, a soft or hard
roller. This constitutes a moist occlusive dressing,
which also is an admirable application for a suppurating
wound. The pus is confined to the gauze beneath the
gutta-percha tissue; the outer dressings and bandages
are kept dry and clean; infectious material is not dis¬
tributed broadcast over the bedding and patient's body
and gown.

With this dressing we obtain the benefit of heat and
enough moisture to keep the parts pliable and encourage
the blood-vessels and lymph-vessels to perform their
function of carrying phagocytes to, and the dead cells
and bacteria away from, the injured tissues.

2. Cousin, A. : Bull. g\l=e'\nde th\l=e'\rap.,1872, xxxii.
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In dressing a digit, the dressing with its gutta-percha
covering is best secured by wrapping about it either the
surgeon's tape, which is not loosened by water, or adhe¬
sive plaster, which must be kept dry.

In plastic operations, when transferring large grafts,
gutta-percha tissue makes an excellent pattern. It is
sterile, retains its shape and is sufficiently pliable to
adapt itself to the surface where the incision is to be
made.

For the protection of the incision of an operation for
hernia, which is liable to be soiled by urine, the line of
incision is first covered by a very thin layer of cotton,
the fibers of which have been teased apart to reduce its
thickness. A sheet of gutta-percha is now applied, and
over this is placed a strip of gauze which should extend
half an inch to an inch beyond the borders of the gutta-
percha covering. The dressing is then sealed with col¬
lodion. In male patients the distal end of the gauze is
divided, the divided ends carried around the penis and
sealed with collodion to the scrotum.

For skin grafts, the gutta-percha tissue is cut into
narrow strips and applied directly to the newly grafted
surface. The strips are made of sufficient length to
extend a short distance over the healthy skin, which is
first given a coating of sterile zinc salve. No medica¬
ment is applied to the grafts. The grafted surface is
then covered with dry gauze or with gauze wrung out of
a normal salt solution at a temperature of 100 degrees
F. The gauze dressing is removed daily and any exú¬
date which appears between the strips of gutta-percha
is carefully wiped away with camel hair brushes dipped
in sterile normal salt solution. The denuded surface on
the thigh, from which the grafts were obtained, is
coated with sterile zinc salve and covered with a per¬
forated sheet of gutta-percha tissue, over which dry
gauze is applied.

The perforations of the gutta-percha may be made by
folding the sheet in the manner of an accordion pleat
and cutting out small sections with a scissors. Or the
integrity of the sheet may be better preserved by
making the perforations with an ordinary harness-
maker's punch.

When it is desired to isolate an infected area, it can

readily and effectually be done by making a pad of
alternate layers of gutta-percha tissue and gauze which
is placed over the infected area and stitched to the sur¬

rounding healthy skin.
This plan is applicable in case of fecal fistula, where

an anastomosis for its cure is to be performed. The line
of the new incision is protected in the manner described
fot' hernia.

Because of the trauma inflicted by rubber tubing,
which of necessity remains for a protracted period in a

wound, it would seem advisable to substitute gutta-
percha. This substitute is made by folding one or more
sheets of gutta-percha tissue, which is made into a spiral
by twisting. This form of drain is easily made to fol¬
low even a sinuous tract, and can be removed and a
fresh one inserted without distress to the patient, and
without in any way injuring the budding cells.

For draining the gall-bladder, the ordinary rubber
tube, without being perforated, is wrapped, by placing a

single layer of gauze over a sheet of gutta-percha, and
taking three or four turns about the tube. This cover¬

ing should not extend quite to the end of the portion of
the tube that is placed within the" gall-bladder, as there
might be a possibility of its slipping and thus obstruct¬
ing the lumen of the tube. The Mikulicz drain may be
modified and its value enhanced by.introducing with the

packing a number of cigarette drains. Its pressure
qualities are thereby better preserved and its drainage
qualities augmented.

In other cases the gutta-percha tissue spiral may with
advantage be introduced into the sack of the Mikulicz
drain. Where there has been a denudation requiring
the use of the tampon the cigarette drain with the gauze
extending beyond the gutta-percha covering may be
used with advantage. These modifications of the Miku¬
licz drain facilitates its removal, adds to the comfort
and hastens the recovery of the patient.

As a covering for burns, ulcers or granulating sur¬
faces, perforated gutta-percha tissue protects the
abraded surface and permits the escape of any exúdate
that may be present.

That gutta-percha tissue may with perfect safety be
left permanently within the body was demonstrated byAbbe, who, in 1903, reported the successful use of gutta
percha tissue in an operation for the removal of the
Gasserian ganglion, which he had performed fifteen
years previously. Abbe has used it on the surface of
the brain, between the dura and skull and between the
skull and scalp. In all of these positions he found that
it retained its shape and gave rise to no untoward symp¬toms.

In cases in which the moist blood^clot of Schede is
employed I substitute gutta-percha tissue for the oiled
silk recommended by him.

The above is far from being a complete list of the
uses of gutta-percha tissue. It finds a place in any sur¬
gical procedure in which drainage is required.

In 1899, after reading an article by Richardson,3
describing the sterilization of rubber gloves with formal-
dehyd gas, it occurred to me that gutta-percha tissue
could be sterilized in the same manner. The experi¬
ments were carried out in the laboratory of the German
Hospital. Those experiments showed that gutta-perchatissue could be sterilized in two hours with the fumes of
formaldehyd.

Dr. S. Strouse, assistant pathologist to the Michael
Reese Hospital, under the supervision of Dr. J. W.
Jobling, has kindly carried out, at that institution, the
following experiments with gutta-percha tissue, which
was taken from an original package bought in the open
market.

Small pieces, about 1 cm., were cut under aseptic con¬
ditions from various parts of the tissue and suspended
in sterile broth at 37.5 C. for twenty-four hours. Only
one piece showed no growth. One gave a pure culture of
Micrococcus pyogenes aurevs and others gave a culture
of a long spore-bearing bacillus.

Pieces of the same size were next suspended in anti¬
septic solutions as follows:
1. Bichlorid of mercury.1 to 1000
2. Bichlorid of mercury .1 to 2000
3. Phenol .1to 20 —(5 %)
4. Phenol .1to 40

—

( 2.5 % )
5. Liquor eresolis compositus.1 to 50 —(2 %)
6. Liquor eresolis compositus .1 to 100

—

(1 % )
7. Alcohol. 05 %
8. Alcohol. 47%

They were allowed to stand in closed sterile dishes at
room temperature for twenty-four hours, then removed
with sterile forceps, washed thoroughly in sterile dis¬
tilled water and transferred to tubes of bouillon, in
which they were incubated at 37.5 C. for twenty-four
hours. Tubes 3 (phenol 5 per cent.) and 7 (alcohol 95
per cent.) showed growths of an organism similar to the

3. Richardson: New York Med. Jour., June 24, 1899.
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one found in the original gutta-percha package. The
other tubes Avere sterile. Pieces were also taken from
other parts of the gutta-percha package and suspended
in a broth culture of Micrococcus pyogenes aureus for
forty-eight hours and then allowed to remain for twenty-
four hours at room temperature in the antiseptic solu¬
tion as given above.

After washing in sterile water the pieces were trans¬
ferred to bouillon and incubated for twenty-four hours
at 37.5 C. In this experiment, which was repeated with
very small pieces (3 by 2 mm.), no growth resulted in
any case.

The same experiments were then undertaken with an

actively growing pure culture of B. subtilis in bouillon.
The effects of the disinfectant after twenty-four hours
showed striking contrasts. Both solutions of bichlorid
of mercury effectually killed the organism; but in no
other case were the other solutions efficacious.

Phenol. 2.5 per cent., allowed more growth than ñ
per cent, liquor cresolis compositus, 1 per cent, allowed
more .growth than 2 per cent, alcohol, 95 per cent,
allowed more growth than 47 per cent. The experiment
was repeated, allowing the gutta-percha soaked in the
bacterial growth to remain in the antiseptics forty hours,
but the results were the same as for twenty-four hours.

The physical properties of guttâ-percha roughly tested
by inspection and behavior on manipulation seemed
unchanged by any of the solutions employed.

CONCLUSIONS
1. The sample of gutta-percha tissue tested cannot be

considered sterile.
2. Immersion of gutta-percha tissue in bichlorid of

mercury 1 to 1000 or 1 to 2000 for twenty-four hours
effectually sterilizes it and does not seem to otherwise
affect the tissue.

I wish to thank my assistant, Dr. Emmet Keating,
for helping me to prepare this paper.

100 State Street.

VACCINATION AND ITS RELATION TO
ANIMAL EXPERIMENTATION*

JAY FRANK SCHAMBERG, M.D.
PHILADELPHIA

VACCINATION
In writing on the increase of our knowledge of vac¬

cination and smallpox in its relation to animal experi¬
mentation and research, it will be desirable to preface
the same by a discussion of the efficacy of vaccination
as a prophylactic measure against smallpox.

In order to appreciate the importance of Jenner's dis¬
covery of vaccination, it is necessary to comprehend how
extensive and fatal was smallpox in the prevaccination
period.

It has been estimated that the population of London
in 1685 was 530,000; in 1750 it was approximately
653,900; in 1801 it was determined by census to be
746,233.

The mortality from smallpox in London for an aver¬

age of ten years, from 1681 to 1690, was over 3 per
thousand of" population (3,000 per 1,000,000)"; in the

* This article is here considerably abbreviated. The complete
article is one of a series of pamphlets issued by the Council on
Defense of Medical Research of the American Medical Association
for circulation among the public. Twelve of these pamphlets are
now ready, taking up the relations to animal experimentation to
ethics, diagnosis, cancer, vaccination, the live stock industry, tuber-
culosis, typhoid, dysentery, rabies, surgery, internal secretions,
protozoan tropical diseases, etc.

seventeenth and eighteenth centuries it frequently rose
to 4.5 or more per thousand.

In the 54 years from 1647 to 1700, there was an aver¬

age mortality from smallpox in London of 1,079 per
year. The average yearly deaths by smallpox in the
eighteenth century were 1,958. As. it has been com¬

puted that about one in five died, it would appear that
there were on an average over 5,000 cases of smallpox
annually in the English capital in the seventeenth cen¬

tury, and almost 10,000 cases a year in the eighteenth
century.

As will be readily comprehended, smallpox was a

great scourge before the days of vaccination; but a small
percentage of people escaped its ravages. It is asserted
by contemporaneous writers that in the eighteenth cen¬

tury from 85. to 95 per cent, of the inhabitants of Euro¬
pean countries suffered at one time or another from the
smallpox.

Indeed, smallpox was as prevalent in the eighteenth
century as measles is at the present time. Haygarth
gives an account of an epidemic of smallpox in Chester,
England, in 1744, at which time, out of a population of
14,713, 1,202 persons took the disease and 202 died'. At
the termination of the epidemic there were but 1,060
persons, or 7 per cent, of the population who had never
had smallpox.

In 1722 smallpox devastated the small English town
of Ware, whose population numbered 2,515 souls; of
this number, there were only 914 persons susceptible to
smallpox, inasmuch as 1,601 had already passed through
an attack of the disease. During the epidemic referred
to, 612 persons were attacked, leaving but 302 individ¬
uals in the entire town who had never had smallpox.
Eighty-five per cent, of the population, therefore, were

smallpox survivors.
With these official figures in mind, we may be better

able to appreciate the general estimate of the extent of
smallpox given by writers of the day. In 1802 Admiral
Berkeley, in a speech before the House of Commons,
said:

It is proved that in this United Kingdom alone 45,000 per¬
sons die annually of the smallpox; but throughout the world
what is it? Not a second is struck by the hand of Time but
a victim is sacrificed upon the altar of that most horrible of
all disorders, the smallpox.

King Frederick William III, of Prussia, in a dis¬
patch, dated Oct. 31, 1803, stated that 40,000 people
succumbed annually to smallpox in his kingdom.

The French physician, De la Condamine,1 stated that
"every tenth death w7as due to smallpox, and that one-
fourth of mankind was either killed by it or crippled or

disfigured for life."
Juncker, professor of medicine in Halle in 1796-98,

gathered statistics2 indicating that 65,220 persons died
of smallpox in the German-speaking countries in 1796.

Sarcone3 estimated the number of persons in Italy
who suffered from smallpox as nine-tenths of the popula¬
tion. He states that in Rome in 1754 smallpox de¬
stroyed more than 6,000 lives.

Smallpox was introduced into the western hemisphere
by the Spaniards about fifteen years after the discovery
of America; in Mexico within a short period 3,500,000
persons are said to have died of the disease.4

1. De la Condamine : M\l=e'\moire sur l'inoculation de la petite
v\l=e'\role, 1754.

2. K\l=u"\bler:Geschichte der Pocken und der Impfung, 1901, p. 99.
3. Sarcone: Childpox, etc., translated from the Italian into

German by Lentin, Goettingen, 1782.
4. Chapman : Eruptive Fevers, etc., 1844. quoting Robertson's

History of the Discovery of America.
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